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Name: _________________________________

Growth of Population, Cities, and Demands

Traditional Unit Assessment Master  |  page 1 of 4

Multiple Choice: Select the best answer and circle the correct letter. (2 points each)

1. Which of the following statements best describes the transportation history of Los Angeles?
 a.  People moved to Los Angeles in order to work in the transportation industry.
	 b.		Transportation	systems	were	first	developed	by	inventors	in	Los	Angeles.
 c.  The growth of industry and population led to transportation needs in Los Angeles.
 d. There is an abundance of fuel sources to meet the transportation needs in Los Angeles.

2. Which of the following forms of transportation did not	benefit	from	the	oil	boom	in	Los	Angeles?
 a.  airplane
 b.  automobile
 c.  bus
 d.  street car

3. Hydroelectric power was used to power what form of transportation in Los Angeles?
 a.  automobiles
 b.  ships
 c.  street cars
 d.  trains

4. Which of the following statements does not explain urban population growth during the 
Industrial Revolution?

 a.  Better farming tools and techniques put many farmers out of work.
 b.  New factories were built in cities, and jobs were available there.
 c.  Inventive forms of transportation were available only in cities.
 d.  Railroads connected cities and seaports, bringing more people.

5. Which of the following is the best example of how urbanization and industrialization affected 
natural systems in cities?

 a.  Many factory workers endured harsh conditions and long work hours.
 b.  People cleared forests to build railroads and develop mines.
 c.  Crop rotation and farm enclosures changed agricultural practices.
 d.  Due to steam engines, cities no longer had to be built on rivers.

6.		 Urbanization	of	the	population	during	the	Industrial	Revolution	directly	influenced	natural	
systems in which of the following ways?

 a.  Fish began to disappear in large numbers from rivers.
 b.  Trees were cut down to build railroads.
	 c.		Acid	rain	was	identified	and	studied.
 d.  Cotton was imported for textile industries.
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Growth of Population, Cities, and Demands 
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7.		 Natural	systems	were	indirectly	influenced	by	urbanization	during	the	Industrial	Revolution	in	 
which of the following ways?

Coal was extracted from the earth through mines.a. 
Waterways, such as rivers, were used for transportation.b. 
Diseases were spread through polluted waters.c. 
The climate in Manchester, England, was excellent for textiles.d. 

8.  Which of the following is an example of a law or policy that was created to protect natural  
resources as a result of the Industrial Revolution?

Japan’s government invested in industries when private investors would not.a. 
Germany controlled Alsace and Lorraine mines after the Franco-German War.b. 
Chicago built water cribs in Lake Michigan to gain access to clean water.c. 
An agreement was made to limit chemicals dumped into the Rhine River.d. 

9.		 During	the	Industrial	Revolution,	which	city	first	attracted	people	to	move	from	rural	areas	to	 
work in the textiles industry?
a.   Chicago, Illinois
b.   Essen, Germany
c.   Manchester, England
d.   Osaka, Japan

10.  Which of the following statements best describes why transportation systems developed  
in industrialized cities?

People needed to import and export goods to serve the needs of people and industry.a. 
Industries were required to develop transportation systems before building factories.b. 
People living in rural areas demanded new forms of transportation to the cities.c. 
Cities did not have to be located near water, so water was transported into cities.d. 

Fill in the blank. (2 points each)

11.  The 	was	reversed	to	change	the	flow	of	sewage	and	 
protect the city’s clean water supply. 

12.  The city of was successful in developing its steelwork industry 
because of the many coal and ore mines in the region, which provided jobs for many people who 
migrated from rural areas.

13. The International Commission for the Protection of the Rhine (ICPR) was established in 1950 to 
protect the Rhine from .

14.  The city of , was already established as a city when the Industrial 
Revolution started but saw an increase in population when textiles and other industries grew there.
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15.	Mining	and	deforestation	are	two	examples	of	the	Industrial	Revolution’s	direct	influence	on 

.

Write a brief response to the following questions. (5 points each)

16.		How	did	the	Industrial	Revolution	influence	the	growth	of	urban	areas?

17.  Select one city studied in this unit. Describe two ways that urbanization directly and indirectly 
influenced	natural	systems.

Name: _________________________________
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Name: _________________________________

18.  Describe two laws, policies, or incentives associated with natural resource use and management of 
the Rhine River that resulted from the growth of population, rural to urban migration, and growth of 
cities associated with the Industrial Revolution.
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Public Service Announcement (PSA)

Alternative Unit Assessment Master  |  page 1 of 2

Name: _________________________________

Directions:
1. Select an issue from this unit and create a public service announcement set in the time period of  

this unit.

2.  Work independently or in pairs during the 20-minute preparation period, but write your own PSA on 
scratch paper and then copy into the space below. 

3.  Refer to the board for descriptions of a PSA to ensure that you are planning, practicing, and, later, 
presenting	issue-related	advertisements	intended	to	inform	and	influence	public	attitudes.

4.  Determine the appropriate year and location for the PSA to be delivered.

5.  Introduce your PSA with this information and then pretend that you are on television. The PSA should 
not last more than 60 seconds and must include:

background information about the issue.■ ■■

a description of how this issue relates to natural resources or natural systems.■ ■■

an explanation of how this relates to the Industrial Revolution.■ ■■

information about laws, policies, or incentives that have been created in relation to this issue.■ ■■

Public Service Announcement
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Name: _________________________________
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Key Unit Vocabulary 

Lesson 1 Activity Master  |  page 1 of 2

Acid Rain: Pollutants, such as dioxides of sulfur 
and nitrogen, dissolved into atmospheric water 
particles to form acid precipitation falling as rain.

Act: A formal decision, law, or the like, by a 
legislature, ruler, court, or other authority.

Alkali: Any of various soluble mineral salts found 
in natural water and arid soils.

Biofuel: Fuel derived from biomass, such as corn 
or sugar beets, or from metabolic by-products, 
such as animal manure.

Canal: A	structure	through	which	water	flows	from	
one point to another for irrigation or transportation.

Coal: A black or dark-brown combustible mineral 
substance consisting of carbonized vegetable 
matter, used as a fuel.

Cost-benefit analysis: A method for weighing the 
pros and cons of a decision or action.

Crib: An offshore structure that collects water 
from close to the bottom of a lake to supply a 
pumping station onshore.

Dam: A	barrier	to	obstruct	the	flow	of	water,	
especially one of earth or masonry, built across a 
stream or river.

Dredge: To remove sand, silt, or mud from the 
bottom of a body of water.

Ecosystem:	A	specific	area,	such	as	a	river,	
containing a characteristic set of interdependent 
species that interact with each other and the 
abiotic components found there.

Employ: To engage the services of; to provide 
with gainful work.

Factory: The building or set of buildings where 
workers use machines to manufacture large 
quantities of material goods.

Heavy industry: Industries, such as coal mining 
and shipbuilding, that involve the use of large or 
heavy machinery or that produce large or heavy 
products.

Incentive: A	factor	(financial	or	non-financial)	that	
provides a motive for a particular course of action.

Industrial waste: A type of waste produced by 
industrial activity, such as that of factories, mills 
and mines.

Industry: The aggregate of manufacturing or 
technically productive enterprises; any general 
business activity.

Interurban: A train, bus, or other transportation 
system operating between cities.

Iron: A metallic chemical element that can be 
melted and formed into tools, machines, and  
other products.

Laws: Rules of conduct or procedure established 
by custom, agreement, or authority.

Legislation: The act of making or enacting laws.

Lock: A section of a waterway, such as a canal, 
closed off with gates, in which vessels in transit 
are raised or lowered by raising or lowering the 
water level of that section.

Manufacturing: The making of goods or wares 
by manual labor or by machinery, especially on a 
large scale.

Migrate: To move from one country or region and 
settle in another.

Mining: The act, process, or industry of extracting 
ores, coal, etc., from mines.

Natural resources: Materials and material 
capacities supplied by natural systems and used 
by humans (e.g., forests, water, and energy 
reserves) that have economic value.
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Natural system: The interacting and/or 
interdependent components, processes, cycles, and 
interactions among organisms and their habitats.

Phosphates: Naturally occurring compounds/
salts containing phosphorus and other minerals 
that are vital to human and plant life and mined for 
use in agriculture and industry.

Policies: Courses of action adopted and pursued 
by a government, ruler, political party, etc.

Population: The total number of persons 
inhabiting a country, city, or any district or area.

Public health: Health services to improve and 
protect community health, especially sanitation, 
immunization, and preventative medicine.

Public: Of, pertaining to, or affecting a population 
or a community as a whole.

Regulations: Principles, rules, or laws designed 
to control or govern conduct.

Rural: Living in the country; of or pertaining  
to agriculture.

Sanitation: The development and application of 
sanitary measures for the sake of cleanliness, 
protecting health, and the disposal of sewage and 
solid waste.

Textiles: Fiber or yarn for weaving or knitting into 
cloth; cloth, especially manufactured by weaving 
or knitting; fabric.

Urbanization: Creation of urban landscapes in 
formerly rural areas.

Viaduct: A bridge for carrying a road or  
railroad over a valley, consisting of a number  
of short spans.

Watershed: The region of land that drains water 
into	a	specific	body	of	water.
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California Connections: Los Angeles on the Move 

Lesson 1 Activity Master  |  page 1 of 4

Los Angeles on the Move

1800’s horse-drawn streetcar

During the Industrial 
Revolution, cities became 
more dense and complex, 
with industrial and residential 
areas interwoven. As more 
people moved to the cities, 

Industrial Revolutions Create Cities
The Industrial Revolution of the 18th and 19th centuries dramatically 

changed how people live and work. In the late 1700s, the Industrial 

Revolution transformed farming and manufacturing with steam and water-

powered machinery. People from rural areas migrated into the cities, where 

they	were	able	to	find	work	in	factories.	The	second	Industrial	Revolution,	

which took place at the turn of the 20th century, was marked by the advent of iron and 

steel manufacturing and electric power.

transportation systems evolved 
to meet their needs. In turn, the 
transit systems and vehicles 
evolved as new power sources 
became available. Horse-drawn 
streetcars were replaced by 

electric trains, which were then 
replaced by automobiles. The 
Los Angeles transit system’s 
history provides a glimpse into 
the daily lives of those living in 
California’s largest city.
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Los Angeles: From  
Village to Metropolis

Before the City of Angels 
was founded in the late 1700s 
by the Spanish, local Indian 
tribelets lived off the land. 
People did not regularly travel 
great distances, and goods 
were moved by horse, cart, or 
foot. As Spanish settlers and 
Mexican ranchos moved in and 
claimed land, they brought with 
them the agricultural lifestyle, 
raising cattle herds and trading 
hides for supplies. The new 
society required new methods to 
move people and goods, but the 
transportation changes did not 
require	significant	quantities	of	
local natural resources.

As of 1850, Los Angeles, 
by then a part of the United 
States, began to transition to the 
ways of the nation as a whole 
in relation to its use of natural 
resources and movement toward 

industrialization. In the 1870s, 
there were only around 6,000 
people living in Los Angeles. 
(That’s the size of two large 
Los Angeles high schools!) A 
decade later, there were twice as 
many people, and, by 1890, the 
population had increased tenfold 
to more than 50,000. With the 
increase in population came the 
need for new and innovative ways 
of moving people and goods. 
As new transportation systems 
emerged, local natural systems 
were altered and the demand on 
natural resources increased.
By	the	late	1800s,	the	first	

oil wells had been drilled, and 
streetcars carried people to work 
and shopping areas. The Port 
of Los Angeles had opened the 
city to trade with other coastal 
cities and countries. Railways 
connected Los Angeles to 
San Francisco and to the east, 
bringing commerce and people 

to the city. The port and railways 
also supported new industries, 
such	as	fishing,	canning,	
shipbuilding, movie making, 
and	oil	drilling	and	refining.	
Immigration continued at a rapid 
pace, and, by 1930, one million 
people called Los Angeles home.

While this rapid increase in 
population	reflected	the	prosperity	
of the area, it created pressures 
on the city and its residents. 
People needed reliable and 
affordable transportation to carry 
out their daily lives. The second 
Industrial Revolution’s innovations 
facilitated the continued 
growth of Los Angeles by 
providing power, transportation, 
and natural resources.

The Emergence of  
Mass Transit

Approximately 4 million people 
live in Los Angeles today, making 
it California’s most populous city 
and the second largest city in the 
nation. As industry moved into the 
city, so did people. Suburbia grew 
around the city center, giving 
birth to the commuter lifestyle. 
Hollywood and its motion picture 
industry made Los Angeles a 
very popular place to live, work, 
and visit. The evolution of the 
Los Angeles area transit system 
showcases the innovations 
of the times, from horse- and 
mule-drawn streetcars to electric 
railways and automobiles to 
today’s vehicles powered by 
alternative fuel sources.

California Connections: Los Angeles on the Move 

Lesson 1 Activity Master  |  page 2 of 4

Early automobile
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In 1873, the City granted the 
first	franchise	for	a	streetcar	
system. Horses and mules 
powered the early streetcars. 
By the 1890s, cable cars had 
become more widespread. The 
rails were laid at a uniform width, 
or gauge, so either streetcars or 
cable cars could use them. The 
cables that pulled the streetcars 
were laid underground in a 
continuous	loop.	Coal-fired	steam	
engines pulled the cables. The 
cable cars traveled across a 
large network of street rails and 
viaducts (long elevated roadways 
that usually consist of a series of 
short spans supported on arches, 
piers, or columns). Cable car 
operators worked very long days, 
and the cars were often crowded.

As Los Angeles continued to 
grow, homes and businesses 
needed more water and power. 
In the early 1900s, city leaders 
began	looking	for	both.	The	first	
aqueducts were built shortly 
thereafter to import water from 
lakes high in the mountains to 
the east. Eventually, water was 
imported hundreds of miles from 
the Colorado River. In 1936, the 
Hoover Dam was completed and 
began supplying Los Angeles 
with hydroelectric power. New 
supplies of water and electricity 
created new transportation 
options and such industries as 
electric railways, aviation, and 
oil extraction. However, droughts 
and energy shortages, coupled 
with the introduction of the 

automobile and relatively cheap 
gas, brought about the demise of 
the electric railways.
The	state’s	largest	oil	fields	

are in southern California. Early 
settlers used the tar seeps to 
seal canoes. Later, researchers 
would	find	millions	of	fossils	from	
the Pleistocene period in the La 
Brea	tar	pits.	The	first	oil	well	in	
Los Angeles was drilled in 1892. 
By 1923, California was the 
largest oil-producing state and 
provided more than one-quarter 
of the world’s oil. In fact, Signal 
Hill, near Long Beach, was once 
one of the most productive oil 
fields	in	the	world.	Prospective	
homeowners who already owned 
lots on Signal Hill decided to 
build wells instead of homes. 

California Connections: Los Angeles on the Move 

Lesson 1 Activity Master  |  page 3 of 4

Signal Hill
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Los Angeles public transportation

Surprisingly, most of these 
people actually made money on 
their investments.

The oil boom caused more 
people to settle and work in Los 
Angeles, and it also brought 
wealthy investors, who joined 
the rail tycoons to develop 
the city’s infrastructure and 
industry. Competition between 
the	railways	became	fierce.	This	
competition spurred the transition 
from the steam locomotive to the 
faster interurban electric railway. 
By the 1920s, the Los Angeles 
rail system spanned 1,100 miles, 
making it the world’s largest 

railway system. The subway was 
opened in 1928, and between 
the 1920s and 1940s, cars and 
buses became very popular. 
By the 1940s, gas was cheap, 
automobiles were favored, and 
the	first	freeways	were	opened.	
As auto and bus use increased, 
rail transit diminished. In 1963, 
rail service ended in Los Angeles. 
For almost 30 years, the city 
would be without rail service.

The Car Culture
Like most cities, Los Angeles 

embraced a car culture in the 
1950s and 1960s. As the city 

continued to grow, congestion 
worsened. Today, Los Angeles 
is considered to have the worst 
traffic	congestion	in	the	nation.	
One study estimated that travel 
time during peak hours is almost 
twice as long as during off-peak 
hours. The exhaust from cars 
and buses creates a layer of 
smog over the city. People get 
frustrated sitting in the infamous 
Los	Angeles	traffic	jams.	By	
the 1990s, overwhelming public 
support brought mass transit 
by rail back in vogue. The 
Los Angeles Metro System is 
comprised of a subway (heavy 
rail) and train (light rail) system. 
Approximately 300,000 people 
ride the Metro each day.

But with less than 1 percent 
of the population using mass 
transit,	the	Los	Angeles	traffic	
problem is not expected to get 
better. Perhaps the congestion 
will create nostalgia for train 
travel and resurgence in mass 
transit. And maybe we will see 
a third Industrial Revolution 
marked by innovations in 
transit sometime this century. 
California is already working to 
create more sustainable fuel 
sources, vehicles, and transit 
systems. Ironically, urban sprawl 
is now reversing the Industrial 
Revolution’s immigration trend: 
People are immigrating back to 
more rural areas. Coupled with 
the price pressure on fuel, mass 
transit is now not only attractive 
but also imperative.

California Connections: Los Angeles on the Move 

Lesson 1 Activity Master  |  page 4 of 4
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Name: __________________________________ 

Los Angeles Transportation Timeline  

Lesson 1 Activity Master

Summary Question
How	did	the	urbanization	of	the	population	in	Los	Angeles	influence	natural	resources	and	systems?	 
(5 points)

Los Angeles Transportation Timeline

Use information from California Connections: Los Angeles on the Move to make an illustrated 
timeline below. Place these drawings above the timeline.

 1700 1800 1900 2000
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Los Angeles by Day

Los Angeles by Day

Visual Aid — Transparency1
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Los Angeles by Night

Visual Aid — Transparency2

Los Angeles by Night
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Transportation History of Los Angeles Timeline A

Visual Aid — Transparency3

Transportation History of Los Angeles Timeline A

 1700 1800 1900 2000
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Transportation History of Los Angeles Timeline B

Visual Aid — Transparency4

Transportation History of Los Angeles Timeline B
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Manchester’s rise in textile manufacturing was 
mostly due to its location. Its damp climate was 
better for producing cotton than was the drier 
climate of eastern England, which was where 
many of the older manufacturing centers were 
located. Manchester was close to the Atlantic 
seaport of Liverpool, and was later connected to 
Liverpool by one of the earliest railways and a 
wide canal. Although 30 miles inland, Manchester 
became a major port once the railway and canal 
were built. Manchester was also close to natural 
power sources. It received water power from 
the Pennine mountain chain, and later coal from 
the mines in central Lancashire. As a result, 
Manchester	became,	perhaps,	the	first	modern	
industrial city.

The transformation from a small market town 
to a major city began in 1761, when a small 
canal was put to use, allowing cheap coal to 
be transported to Manchester. By the end of 
the 18th century, Manchester had become the 
center for the cotton industry in Lancashire. 
Merchants brought raw cotton from Liverpool 
and then sold it to businessmen in Manchester. 
The businessmen then gave it to the spinners, 
who worked in cottages. In the 1770s, the 
invention of machines such as the spinning 
jenny and the water frame completely changed 
the way that cotton goods were made. The 
machines	in	the	first	cloth	factories	were	driven	
by water power and were built in villages near 
fast-flowing	streams.	By	1790,	there	were	about	
150 water-powered cotton-spinning factories in 
Britain. Factory owner Richard Arkwright was 
quick to see the importance of the rotary steam 

engine, which was invented by James Watt, and 
in 1783 he began using the machine. With the 
invention of Watt’s steam engine, factories no 
longer	had	to	be	built	close	to	fast-flowing	rivers	
and streams. Entrepreneurs now tried to build 
factories where there was a good supply of labor 
and coal. Manchester had both, allowing cloth 
manufacturing to be performed in factories instead 
of cottages.

Manchester became one of the best places 
to build textile factories because of its close 
proximity to cheap coal and its ability to transport 
resources and goods. Large warehouses were 
also built to store and display the spun yarn and 

Manchester, England, Information Sheet
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Manchester, England
Manchester is a city in southeast Lancashire, England. Manchester started as a small 

town, but grew quickly into a busy, cotton-processing city. In fact, the city later became 

the world’s largest marketplace for cotton goods. During the late 19th century, Manchester 

was called “Cottonopolis” and “Warehouse City.”
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Manchester, England, Information Sheet
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finished	cloth.	General	manufacturing	came	to	
Manchester as machines were developed for 
other	uses.	The	chemical	industry	and	financial	
services, such as banking and insurance, also 
made their homes in Manchester. The town’s 
population grew rapidly. With neighboring Salford, 
Manchester had about 25,000 inhabitants in 1772. 
By 1800, the population had grown to 95,000. 
The rich manufacturers built large houses around 
the	Mosley	Street	area.	At	first	the	cheap	housing	
for the factory workers was close to New Cross and 
Newtown. However, as the population grew, houses 
were built close together next to factories all over 
Manchester. The Stockton & Darlington railroad 
opened in 1825 and lowered the cost of transporting 
coal.	Large	profits	were	made	by	building	
railways, and, by September 1830, the Liverpool & 
Manchester railway opened with great success.

The railway quickly increased the population of 
Manchester. By 1851, more than 455,000 people 
were living in the city. Housing conditions, 
however, were horrible. It was reported that in 
some parts of the city there were only two toilets 
for every 250 people. Partly due to such harsh 
living conditions, only 40% of the children living in 
this	area	reached	their	fifth	birthday.

Upon visiting Manchester in 1894, Ida Wells 
wrote this about her experiences in her auto-
biography, Crusade for Justice (1928):

 Liverpool has few manufacturing interests. Her 
importance is derived from her situation as a 
seaport; her life is purely commercial, and her 
wealth is derived from handling the produce of  
other towns and countries.

 Manchester on the other hand is an enormous 
manufacturing centre. There are nearly five hundred 
cotton spinning firms in and about the city, and 
these own over eighteen million spindles, more  
than one-third of all those in Great Britain. There  
are chemical works and great engineering factories,  
and the export and import trade of these industries 
is of great magnitude. Liverpool and the railroads 
made these burdens too grievous to be borne, 
besides diverting this trade from Manchester, and 
the ship canal is the result.   

 The largest ships bringing produce, cotton and 
iron to the markets and mills, need not now wait in 
vexatious delay outside Liverpool to be docked but 
steaming up the canal, reach Manchester as quickly 
as they can be unloaded from vessels and on the 
railroads in Liverpool. In return manufacturers can 
ship machinery and cotton goods to all parts of the 
world, direct from Manchester factories at far less 
cost and delay. Where there was formerly a small 
stream of water winding in and out toward the sea, 
there is now a broad, deep canal, twice the width  
of the Suez Canal, and any two of the largest 

vessels can sail together abreast along its water.

Manchester industry

0

500

1,000

1,500

2,000

2,500

1801 1821 1841 1861 1881 1901 1921 1941 1961 1981 2001

Population from 1801: Manchester
(In Thousands)



CAlIFoRnIA EduCAtIon And tHE EnVIRonMEnt InItIAtIVE I Unit 10.3.3. I Growth of Population, Cities, and Demands 23 

Essen, Germany, was founded as a monastery for women in the ninth century. It remained 

a farming town until the 19th century, when it became the largest city in the Ruhr Region 

of Germany. Although the Industrial Revolution came late to Germany, during this time 

period the city developed into the most important mining town in Europe. It produced coal, 

iron, and steel. The city of Essen was called the “armor of the nation” due to its steelworks 

industry and weaponry manufacturing.

Essen, Germany, Information Sheet 
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Essen, Germany

Essen is part of an area of farming land in the 
Ruhr Region, which once successfully produced 
goods	and	farmed	crops.	When	many	coalfields	
were discovered, coal became the area’s source 
of wealth during the Industrial Revolution. Coal 
was removed from hundreds of small mines 
throughout the hillsides. Larger coal deposits were 
found deeper in the earth below layers of rock. 
Some deep mines dropped down 1,000 feet into 
the earth. Steam engines helped pump water from 
the mines and haul coal and waste, which made it 
possible to mine even deeper. Soon, the number 
of large mines increased, and hundreds of smaller 
mines stopped production.

Industrialization in Germany started later than 
in France and the United States. Building a good 
labor	force	was	difficult	in	Germany	until	the	
1840s. Finding skilled workers in the region was 
not easy in the rural agricultural regions. Despite 
this, coal mining began to expand rapidly by the 
1830s, almost doubling in that decade alone. 
Between the 1840s and 1870, German coal 
production increased greatly as deeper mines 
were sunk, particularly near Essen. In the 1850s, 
iron production increased at a rate of 14% per year. 
By then the German states were actively building 
their railroad network. However, forests had to be 
cleared for much of the mining and railroads.
In	the	1870s,	Germany	benefited	when	

the French provinces of Alsace and Lorraine 
became a part of Germany. Those provinces 
had developed industries, including textiles and 

metallurgy, which is the production of metal. 
Development of new smelting processes led to 
larger use of phosphorus-rich Lorraine ore. The 
use of Lorraine ore produced a higher quality 
iron and increased Germany’s industry. By 1913 
Lorraine was producing 47% of all iron ore mined 
in Europe. Most	of	this	profit	went	to	Germany.	At	
this time, separating metals from ore became easier 
with the use of high-heat coal. Coal was removed 
from the earth and replaced charcoal as a fuel 
source. This helped the industry because charcoal, 
which	comes	from	wood,	was	more	difficult	to	
obtain after many years of cutting down forests.
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In 1811, Friedrich Krupp founded 
the Cast Steel Factory in Essen. 
His son Alfred invested in new 
technologies for heavy industry and 
began investing in railway materials 
and locomotives. Alfred achieved 
national fame when he introduced 
sick pay, free medical treatment, 
pensions, and retirement homes 
for his workers. The Krupp factory 
contributed to the population growth 
in Essen in the mid-19th century. In 
1864, about 22% of Essen’s citizens worked for 
Krupp. The Krupp works and other manufacturers 
filled	Germany’s	Ruhr	Valley	with	factories.	
This, in turn, made Essen the center of German 
industry. The region succeeded on the mining of 
coal and ore, which led to the large population 
growth and urbanization of Essen.

From the 1850s onward, German 
industrialization happened very quickly. Unlike 
other nations, Germany concentrated on heavy 
industry, using its resources of coal and iron, 
and focused almost all of its industry on building 
railroads. The German government actively 
supported industrialization. For example, the 
government introduced railroad policies, helped 
invest in factories, and backed investment banks.

Thousands of rural peasants migrated to 
the cities between 1870 and 1890 to escape 
a decrease in farming and an over-populated 
countryside. The increase of urban growth in 
the last quarter of the century marked a change 
in Germany. The country changed from being a 
largely rural society to a mostly urban society. In 
1871, 35% of Germans lived in cities. By 1900, 
it was 47%, and in 1910 it was 60%. In 1871, 
there were eight German towns with more than 
100,000	inhabitants.	By	1910,	the	figure	stood	at	
48. Germany’s capital city of Berlin’s population 
doubled, while Essen and Kiel grew by multiples 
of six during the same period. In 1950, Essen was 
the seventh largest city in the world.

As urban areas grew, the conditions within 
them were good for workers and residents. 
The living conditions for many German workers 
improved when they moved to the city. Between 
1880 and 1914 unemployment rates rarely went 
above 3%. Salaries increased between 1871 and 
1912. The government and businesses provided 
improvements in health care and immunizations. 
They also developed wider roads and sanitation. 
The city provided street lighting and park facilities. 
Germany became one of the leading nations in 
community services. However, improving the 
living conditions affected the natural systems that 
provided clean air, water, forests, and land. For 
example, the Rhine River became one of the most 
polluted rivers in the world as a result of human 
and industrial waste.
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Few investors were interested, so the 
government built the railroad itself. As a result, 
Japan	became	one	of	the	first	countries	to	
industrialize through the government. These rail 
lines	immediately	made	a	profit,	and	soon	Japan	
attracted many private investors. As a result, more 
rail lines were built between 1881 and 1891.

The government also developed large mining 
industries for iron, lead, copper, gold, silver, and 
coal. Private mines existed, but the government 
mines were larger and used modern imported 
machinery. The government invested heavily 
in the modern technologies to catch up with 
the rest of the industrialized world. Until 1907, 
Japan had to depend on European imports for 
heavy industry, such as shipbuilding, mining, 
and industrial machinery. In 1907, the Kawasaki 
shipyard	began	to	produce	the	first	locomotives	
and coaches in Japan’s short industrial history.

Japan’s location made it ideal for maritime 
business, even though Japan had restricted sea 
trade for more than two decades. The focus on 
shipping helped the Japanese escape Western 
control of commerce. Originally supported by the 
government, the Mitsubishi Company successfully 
began by employing samurai and buying foreign 
weapons and ships. Led by a samurai, Iwasaki 
Yataro (1834–1885), Mitsubishi became an 
independent company. Iwasaki developed a loyal, 
hard-working staff of former samurai. Mitsubishi 
competed directly with a government shipping 
line, the Nippon Postal Steamship Company. 
The Nippon Postal Steamship Company carried 

passengers, rice, and other freight along the 
coast. Mitsubishi’s ships were more modern and 
soon drove the Nippon Company out of business. 
From 1874 to 1875, the government bought 
11 iron steamships and gave them to Mitsubishi 
to start a regular route between Japan and China. 
The government did this in order to compete 
with American and British companies. By 1877, 
Iwasaki had taken most business away from 
these companies.

Mitsubishi made a fortune and began to expand 
into insurance and foreign-exchange banking. 
Rival companies and more big business began to 
emerge in Japan. Industrial growth began in the 
1880s with big businesses known as “zaibatsu.” 
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Osaka, Japan
Japan’s industrial revolution started in the 1870s. Like other industrialized countries, building 

a railroad caused rapid industrial growth. Japan’s Meiji government started a railroad 

development plan in 1870. Railroads were considered necessary to improve and modernize 

Japan. The government tried to raise money through investors to build a rail line between 

the cities of Osaka, which was close to a shipping port, and the capital city of Kyoto.
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These industrial giants included a farmer named 
Shibuzawa Eiichi, who was born into a peasant 
family and later owned the Osaka Cotton Spinning 
Mill.	Shibuzawa	had	learned	that	huge	profits	
could be made with huge mills. These mills 
increased yarn and cloth production. As a result, 
Osaka became known for its large textile industry.

During the 1890s modern industries grew and 
included construction goods, such as cement, 
bricks, and glass. Japan also built factories for 
food and beer processing, match production, and 
chemical production. Japan continued to depend 
on large agricultural production and on a variety 
of small businesses. In the early 1900s, there was 
only a small percentage of factory workers in the 
total labor force. Japan’s agricultural population fell 
from 80% in 1870 to 67% in 1900 as people slowly 
started moving to the cities to work in industry. By 
1920, the percentage of Japan’s rural population 
fell rapidly to 51% of the total population.

Despite rapid industrial growth, Japan 
depended heavily on machines and raw 
materials that were imported from the West. 
Natural resources were needed to fuel growth of 
industries and were not as available in Japan as 
they were in Europe and North America. At one 
time, Japan exported coal, but now needed to 
import coal for use in factories and transportation. 
The country also imported cotton, wool, timber, 
iron, pulp, and soda ash (used to make glass 
and in textiles). Japan depended heavily on 
international trade and, therefore, needed to 
create products to export, which they did quickly 
with silk and copper.

As factories spread, conditions became worse 
for the skilled workers. Many skilled factory 
workers changed jobs frequently, seeking better 
deals from employers. This movement made 
employers nervous, but it did not improve living 
conditions. Some workers had to borrow or 
sell their furnishings to live. Industrialization 
also affected the environment. By the end of 
the 19th century, so much smoke spewed from 

factory smokestacks that Osaka was called the 
“smoky city.” Factory production and crowded 
housing also added pollution to the water systems 
in and around Osaka. Natural resources such 
as coal and timber were depleted, permanently 
changing ecosystems. The landscape in Japan 
now included large buildings, roads, and railroad 
tracks	where	forests	and	fields	once	stood.

Downtown Osaka, Japan

0

1,500

1,000

500

2,000

2,500

3,000

3,500

1890 1910 1920 1930 1940 1950 1960 1970 1980 1990

Central City Population from 1890: Osaka
(In Thousands)



CAlIFoRnIA EduCAtIon And tHE EnVIRonMEnt InItIAtIVE I Unit 10.3.3. I Growth of Population, Cities, and Demands 27 

In 1847, the city of Chicago did not have a single mile of railroad. Ten years later, it was 

the rail center of America, and more railroads met at Chicago than at any other spot on 

Earth. In the 1860s, Chicago had replaced St. Louis as the region’s major center of trade.

Chicago, Illinois Information Sheet 
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Chicago, Illinois

Chicago	became	important	first	as	a	trade	
center and later as a manufacturing center. First, 
Chicago created a system of trade for lumber 
and wheat. Chicago was a good location for 
both industries. The timber-rich lands of upper 
Wisconsin and Michigan were close-by, and the 
wheat	fields	of	the	prairies	were	to	the	south	
and west of the city. Chicago was built on Lake 
Michigan, which served as a natural highway 
between these states. In addition to using the 
lake for transportation, the city made use of its 
own river. Chicago investors purchased entire 
forests in the north and sent boatloads of lumber 
down the lake to Chicago. The lumber was 
processed, and then sent out by canal and rail to 
farmers. Chicago’s lumber mills made cottages, 
schoolhouses, stores, taverns, and churches. 
Imagine groups of homesteaders gathering at a 
train stop on the prairie, waiting for a shipment of 
pre-made buildings from Chicago that would be 
used to make their town!

The wheat trade involved Chicago factories, 
transportation systems, and farmers. In the city, 
iron tools called reapers were made in Chicago 
factories. These strong tools allowed farmers to 
cut the wheat on their farms before transporting it 
to the city. From Chicago, the wheat was shipped 
to the rest of the world. Farmers made money, 
and Chicago merchants made money. The key to 
their success was the railroad. Rail lines had been 
improved and expanded to connect farms and 
cities throughout the Midwest.

As food production improved and the population 
grew, the United States looked for new techniques 
and technologies to increase the quantity of crops 

grown. Machinery soon increased productivity so 
that fewer people were needed to produce more 
food per acre. New plows, seed drills, cultivators, 
mowers, and threshers, as well as the reaper, all 
appeared by 1860. After that, better harvesters 
and binding machines came into use, as did 
harvester-threshers known as combines. Farmers 
used some steam power in the late 19th century, 
and, circa 1905, they began using gasoline-
powered tractors. At about the same time, 
Americans began to apply science to agriculture, 
such as using genetics for plant breeding. These 
techniques, plus fertilizers and pesticides, helped 
to increase crop productivity to meet the needs in 
the cities. But new farming techniques led to fewer 
jobs for farmers. As the farm jobs decreased, 
farmers moved to the city in search of work. 
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Another problem with these new techniques was 
the use of pesticides. This problem would not be 
addressed until the 1960s, with the emergence of 
the general public’s understanding of how harmful 
pesticides are to the health of biological systems.

Livestock was another big industry in Chicago. 
Cattle, pigs, and other livestock were shipped by 
railroad from farms to Chicago’s slaughterhouses. 
Meat was then packed and shipped to other cities. 
As the refrigerated rail car improved in the mid-
19th century, Chicago’s meatpacking industry grew 
significantly.	People	complained	about	the	terrible	
smells that surrounded the meatpacking yards and 
questioned the cleanliness of the plants. American 
author Upton Sinclair wrote about the corruption 
and horrible working conditions in Chicago’s 
meatpacking industry in his 1906 book The Jungle.

In the 19th century, American factories started 
using a new mechanized method of production 
to speed up production and produce uniform, 
high-quality products. The meatpacking industry 
in Chicago used a form of this method, as did 
many	industries	using	distilling	and	refining	
processes. Those industries made products 
such as kerosene, gasoline, and other petroleum 
products, as well as many processed foods. 
The meatpacking factories used the method to 
produce canned meat that looked and tasted the 
same from can to can. This style of meat soon 
became a popular food staple in many homes.

Chicago quickly rose as an urban center and 
without many governmental restraints. Within 
40 years, the population grew from 30,000 to over 
1 million by 1890. It became the world’s fastest-
growing	city	and	was	the	fifth	largest	city	in	the	
world at the end of the 19th century. Chicago’s 
growing economy attracted many residents from 
rural communities as well as immigrants from 
abroad.	Even	after	a	great	fire	ravaged	Chicago	in	
1871 and burned down 18,000 buildings, the city 
was rebuilt and became the place people visited to 
see great economic diversity. Chicago was called 
one of the ugliest cities in America and was one 

of the unhealthiest, too. With quick urbanization 
came a great deal of sewage and industrial waste. 
Homes and businesses deposited waste into the 
Chicago	River,	which	flowed	into	Lake	Michigan,	
and polluted both sources of water. The city was 
forced to address the problem and build a modern 
water supply and sewage system when cholera 
spread through the city’s tainted water system.

To solve the problem of sewage and lack of 
fresh water, the city of Chicago was raised out of 
swampy	soil	and	the	flow	of	the	river	was	reversed	
so that sewage was carried inland rather than 
out to the lake. Although this solution angered 
residents further down the river, these projects 
gave Chicago an outstanding reputation, which 
attracted even more industry and residents. The 
city continued to grow.
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Directions: After reading and discussing the Information Sheet about your assigned city, write your 
responses	to	the	following	questions.	Be	specific	in	your	answers	and	use	as	many	details	as	possible.

1.  What is the name and location of your assigned city? (1 point)

2.  What industries developed in your city? How did industry develop there? (2 points)

3.  What natural resources were used to support industrialization? How were these natural  
resources used? (2 points)

Expert Group Analysis

Lesson 2 Activity Master

Name: _________________________________
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Presentation Note-Taking Chart 
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Name: _________________________________

Directions: Use the chart below to take notes about the other three cities during student presentations.

Name and Location of City Name and Location of City Name and Location of City

Industry, Population, and Natural Resources Information

Relationship between the Industrial Revolution and Population Growth
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Manchester, England 

Visual Aid — Photo Card5

Manchester, England
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Essen, Germany

Visual Aid — Photo Card6

Essen, Germany
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Osaka, Japan

Visual Aid — Photo Card7

Osaka, Japan
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Chicago, Illinois 

Visual Aid — Photo Card8

Chicago, Illinois
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Directions:
Take notes on the following chart for Questions 1–3.  
You will use this information to write the paragraph below. (5 points each)

1.  How did areas around cities 
and towns change as a result 
of the Industrial Revolution? 
Give	specific	examples.

2.		What	were	the	benefits	 
gained by these new 
industrialized cities? 
Give	specific	examples.

3.  What were the challenges 
faced by these new 
industrialized cities? 
Give	specific	examples.

Urbanization and Natural Systems

Lesson 3 Activity Master  |  page 1 of 2
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Urbanization and Natural Systems

Lesson 3 Activity Master  |  page 2 of 2

4.  How might the population 
increase in urban areas affect 
the natural systems in and 
near these cities? 
Give	specific	examples.

5. Write one paragraph that describes how the urbanization of the population that resulted from the 
Industrial	Revolution	influenced	natural	systems	within	and	surrounding	cities.	(5	points)
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Manchester’s Waterways

The city of Manchester, England, relied on rivers for many 
needs, including transportation and purification of waste.

Manchester’s Waterways

Visual Aid — Transparency9
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Chicago’s Waterways

The Chicago River (circa 1905) helped transport people 
and goods, it also carried Chicago’s waste.

Chicago’s Waterways

Visual Aid — Transparency10
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1.  How did areas around cities and towns 
change as a result of the Industrial 
Revolution?

2.		What	were	the	benefits	gained	by	 
these new industrialized cities?

3.  What were the challenges faced by 
these new industrialized cities?

4.  How might the population increase in 
urban areas affect the natural systems 
in and near these cities?

Urbanization and Natural Systems

Visual Aid — Transparency11

Urbanization and Natural Systems



40 CAlIFoRnIA EduCAtIon And tHE EnVIRonMEnt InItIAtIVE I Unit 10.3.3. I Growth of Population, Cities, and Demands

The Alkali Act of 1863 and Robert Angus Smith 

Alkali Act of 1863 and Robert Angus Smith 

Visual Aid — Transparency12

VA-12

The British enforced the Alkali Act in 1863 by 

hiring alkali inspectors to curb the discharge 

of hydrochloric gas into the air. This gas was 

discharged during the 19th-century industrial 

process for producing soda ash (sodium 

carbonate). Soda ash and potash (obtained 

from wood ashes), also known as alkali, are 

important chemicals in the glass, textile, 

soap, and paper industries. These were 

lucrative industries for England, but, due to deforestation, by the 1700s alkali had 

to be imported from North America and other European countries.

One of Britain’s Alkali Inspectors was Robert Angus Smith (1817–1884), who 

was a Scottish chemist and who investigated numerous environmental issues. 

He is famous for his research on air pollution, which he performed in 1852. In 

the course of that research, Smith discovered and coined the term acid rain. He 

became involved in some environmental issues in Manchester, England, but, 

shortly thereafter, he opted to work as an independent chemist until he accepted 

the position of Alkali Inspector. In 1874 Smith became the Chief Inspector and 

was responsible for the standards set and maintained by the Inspectorate. For 

the	first	60	years	of	its	existence,	the	Inspectorate	was	solely	concerned	with	the	

heavy chemicals industry, but, from the 1920s onward, its responsibilities were 

expanded, placing all major heavy industries which emitted smoke, grit, dust, 

and fumes under its supervision.

Alkali Act of 1863 and Robert Angus Smith 
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soap, and paper industries. These were 

lucrative industries for England, but, due to deforestation, by the 1700s alkali had 

to be imported from North America and other European countries.

One of Britain’s Alkali Inspectors was Robert Angus Smith (1817–1884), who 

was a Scottish chemist and who investigated numerous environmental issues. 

He is famous for his research on air pollution, which he performed in 1852. In 

the course of that research, Smith discovered and coined the term acid rain. He 

became involved in some environmental issues in Manchester, England, but, 

shortly thereafter, he opted to work as an independent chemist until he accepted 

the position of Alkali Inspector. In 1874 Smith became the Chief Inspector and 

was responsible for the standards set and maintained by the Inspectorate. For 

the	first	60	years	of	its	existence,	the	Inspectorate	was	solely	concerned	with	the	

heavy chemicals industry, but, from the 1920s onward, its responsibilities were 

expanded, placing all major heavy industries which emitted smoke, grit, dust, 

and fumes under its supervision.
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The Alkali Act of 1863 and Robert Angus Smith 

Pollution in Chicago 

Visual Aid — Transparency13

VA-12

Pollution in Chicago 

Livestock in Chicago

Public conditions in industrialized cities were 

equally noxious and threatening. Odors were 

widely believed to cause disease, and, in 

Chicago, the slaughterhouses were “diffusing 

the odors of animal putrefaction throughout 

the city,” especially in summer. In the North 

Branch of the Chicago River, “the water [that 

remained] standing with the yearly accretions 

[was], during the hot months converted into a 

cesspool,	seething,	boiling	and	reeking	with	filth,	which	[filled]	the	north	wards	of	

the city with noxious gases.” The South Branch had become “fully as foul.”

Each year from 1871 to 1881 the city removed the carcasses of 1,500 horses 

and tens of thousands of dogs from the streets, while 70 teams tried to cope 

with “the garbage, ashes, and rubbish daily accumulating.” But tugboats and 

railroads belched smoke, the stockyards still stank, and outhouse vaults infected 

water wells in many back yards. The Board of Health complained that, “the great 

and	rapid	influx	of	population	has	caused	a	dangerous	overcrowding	in	all	the	

poorer districts. ...Thousands of small houses and cottages arranged for one 

family are now packed with a family in each room,” especially in neighborhoods 

of newly arrived Europeans. Chicago’s doubling of population in the 1880s, 

much of it from Europe, had its downside. Overcrowding produced deaths from 

tuberculosis as well as from sanitary-related contagions.

The meatpacking industry in Chicago relied 
on stockyards (1909).

Information on Chicago from the Chicago Historical Society
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The Industrial Revolution required the use of many natural resources and resulted in resource 
management issues that required the creation of laws, policies, and incentives to manage future resource 
use. In Chicago, water pollution increased as a result of the Industrial Revolution. Answer the following 
questions: (2 points each)

1. What was the main source of Chicago’s drinking water?

2.  What were three causes of water pollution in Chicago that resulted from the Industrial Revolution? 

3.  Why was Lake Michigan becoming more polluted?

Laws and policies associated with natural resource use and management were implemented in Chicago 
to address water pollution problems. Describe how each of the following government actions was 
established to improve the management and quality of Chicago’s water supply. (5 points each)

4.  Lake Michigan Crib, 1865:

5.  Sanitary District Enabling Act, 1889:

Chicago’s Water Problem: Government Solutions 

Lesson 4 Activity Master  |  page 1 of 2

Name: _________________________________
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Chicago’s Water Problem: Government Solutions 

Lesson 4 Activity Master  |  page 2 of 2

Name: _________________________________

6.  Reversal of the Chicago River, 1889:

7.  Construction of the Chicago Sanitary and Ship Canal, 1900:
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Map of Chicago

Map of Chicago

Visual Aid — Transparency14
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Clarke Letter

I am thus far much better pleased with Chicago 
than I expected…

I had expected to find the water very hard, but 
am as much disappointed in that as any one thing. 
The Lake water, which they use for almost every 
purpose, is as pure and good tasted as any I ever 
saw in my life. It is soft and washes perfectly well. 
To be sure they have the trouble of bringing it, but 
that costs only a shilling a barrel, which is nothing 
you know where they are in such a great way of 
doing business as they are here at Chicago.

~C~

Clarke Letter

Visual Aid — Transparency15
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Chicago Water Crib

Chicago Water Crib 

Visual Aid — Transparency16
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Osgood Steam Shovel

Osgood Steam Shovel 

Visual Aid — Transparency18

Osgood Steam Shovel removes debris created in the 
building of the 28-mile drainage channel between  
Chicago and Lockport, Illinois (1896).
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Chicago Sanitary and Ship Canal Under Construction, 1899 

Chicago Sanitary and Ship Canal Under Construction, 1899  

Visual Aid — Transparency19
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Clean Water for Chicago

Clean Water for Chicago

Visual Aid — Transparency20

The Chicago River and Lake Michigan provide clean water for the city.

Industries and the city population grow quickly. More industrial and 
human	waste	is	dumped	into	the	Chicago	River,	which	flows	into	Lake	
Michigan. As people drink water from Lake Michigan, some get sick; 
some die.

Common Council approves the building of a crib (1865) to capture 
clean water two miles off the shore and the elevation of the city out of 
swampy land.

A rainstorm (1885) pushes sewage far into Lake Michigan, and people 
fear getting sick from unclean water. Illinois legislature passes the 
Sanitary District Enabling Act (1893) to create a district to address the 
problem. District begins to build the Chicago Sanitary and Shipping 
Canal	to	reverse	the	flow	of	Chicago	River.

Flow	of	river	is	permanently	reversed,	and	no	sewage	flows	into	Lake	
Michigan. Natural systems dilute sewage downstream, making water 
reasonably safe until water treatment plants are built in 1920.
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Exploring the Rhine River

Exploring the Rhine River 

Lesson 5 Activity Master  |  page 1 of 4

Water from the Rhine is used for homes, 
agriculture and industry, and for generating energy. 
The Rhine is also used as a sewer. The river 
served as a defensive feature for the Allied forces 
during World War II and is the basis for natural 
international borders.

The Rhine stretches over 820 miles, beginning 
in	the	Swiss	Alps	and	flowing	through	Switzerland,	
Austria, Germany, France, Luxembourg, Belgium, 

and the Netherlands and into the North Sea. It 
is one of Europe’s longest rivers and connects 
two industrial region: the Ruhr in North Rhine-
Westphalia, Germany, and Rijnmond in the 
Rotterdam region in the south the Netherlands. 
Before	1765,	the	river	flowed	unobstructed	and	
had	plenty	of	fish,	including	salmon.	In	fact,	many	
people living along the Rhine River complained 
about having to eat so much salmon!

The Rhine is one of the most famous and important waterways in Europe. Since the days 

of the Roman Empire, the Rhine has been a vital navigable waterway used to carry trade 

and goods deep inland from the North Sea. In 1815 the Congress of Vienna established 

the Rhine as a navigable waterway.

Rhine River near Bingen, Germany, 1835
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Exploring the Rhine River

Lesson 5 Activity Master  |  page 2 of 4

Industrialization
As long as people have lived near the Rhine, 

they have thrown their waste and refuse into the 
water. Many years ago, the river was able to clean 
itself and break down most pollutants. However, 
since the Industrial Revolution, the amount of 
waste as well as the type of waste has increased. 
Industrial waste, a type of waste produced by 
industrial activity (activity from factories, mills, and 
mines, for example) is not always biodegradable 
and can be highly toxic.

Many types of industries are built along the 
banks of the Rhine. Chemical industries dispose 
of waste that contains heavy metals, such as 
cadmium, lead, and mercury. Agricultural practices 
along the river add to the pollution by washing 
chemical fertilizers containing phosphates 
(naturally occurring compounds/salts containing 
phosphorus and other minerals that are vital to 
human and plant life and are mined for use in 
agriculture and industry) and pesticides into the 
Rhine. Households have also contributed to the 
pollution by washing chemical-containing wastes 
such as soaps, detergents, inks, processed foods, 
and other household items into the Rhine.

As coal, iron, and steel became important 
commodities for industrialization, the Ruhr valley 
relied on the Rhine to transport raw materials. 
The Rhine’s reliable navigation attracted more 
industries along its banks, including German 
chemical industries.

The consequences of these pollutants have 
affected every country associated with the Rhine. 
For example, the Netherlands depends on the 
port of Rotterdam for its economy. However, the 
Dutch have to constantly dredge the harbor to allow 
large ships into the port. The problem starts with 
the metals, such as lead and cadmium, polluting 
the water. These metals attach to silt particles, 
which are transported down river and settle near 
river banks. The polluted silt cannot be dumped 
into the North Sea, so the Dutch have to dredge 
and store the polluted silt. The high concentration 

of phosphates in the water causes another water 
problem: It stimulates algae growth, which clogs 
pipelines	and	filters.	In	addition,	the	saline	from	
German and French mining has made the Rhine 
waters unsuitable for watering crops further 
downstream. Many Dutch businesses depend on 
their	flower	crops	and,	therefore,	must	desalinate	
the water, which is an expensive process, before 
watering their gladiolas and orchids.
The	fish	that	were	once	plentiful	became	rare	

by 1914. Salmon disappeared completely from the 
lower Rhine by 1935. The last sturgeon was caught 
in 1931.

Life by the Rhine in Rotterdam, 1940
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Laws and policies created to keep the 
Rhine River Clean

Was anything done to help protect and manage 
the use of this important natural system? In 1815, 
the Congress of Vienna, one of Europe’s oldest 
treaties, was signed to establish the Rhine as a 
navigable waterway. The agreement was updated 
in 1831 and replaced by the Mannheim Act in 
1868, which established the Strasbourg-based 
Central Commission of the Rhine to guarantee 
freedom of movement along this international 
waterway. In order to maintain this plan, dikes were 
built along the branches of the river and marshland 
was dredged to allow larger ships to pass.

Examples of International Cooperation
There was some successful international 

cooperation.	For	example:	In	1885,	five	countries	
along the river signed an agreement called 
the Salmon Treaty. The International Salmon 
Commission	was	set	up	to	protect	the	fish,	which	
were being killed by the discharge of dangerous 
wastes into the river and weren’t able to migrate 
because of dams. (Salmon swim out to sea when 

they are 18 months old and return to the place of their 
birth	to	spawn	when	they	are	four	or	five	years	old).

But international cooperation did not last for 
long, and these efforts did not solve all of the 
problems of the Rhine. During the 19th century, 
many engineering projects were built in and around 
the river without agreements from neighboring 
countries. Some decisions made by cities or 
countries affected others along the river. For 
example, in 1807 the Grand Duchy of Baden 
(stretching from Basel, Switzerland, to Mannheim, 
Germany) decided to build a canal on part of 
the river. The German engineer who was hired 
increased	water	flow	to	the	region	by	straightening	
the course of the river. However, the water table of 
the upper Rhine plain was affected when the water 
level fell. As a result, the softwood forests of this 
region	were	no	longer	regularly	flooded,	and	the	
forests dried out.

Another example occurred after World War I, in 
1919, as part of the Treaty of Versailles. France 
began constructing the Grand Canal of Alsace in 
1920 without consulting neighboring countries. 
The canal allowed France to build 10 hydroelectric 

Exploring the Rhine River 

Lesson 5 Activity Master  |  page 3 of 4

Grand Canal of Alsace
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plants and dams between the cities of Basel and 
Strasbourg as well as on tributary rivers, which 
blocked	the	movement	of	migratory	fish.	This	
waterway, which was widened in 1950, lowered 
the level of the Rhine, affecting many communities 
along its course.

Beyond the  
Industrial Revolution

After World War II, European countries along 
the Rhine decided to work together to ensure the 
healthy future of the river. Discussions started 
in 1946, and an international conference on 
salmon was held in 1948 to discuss the status 
of salmon in the Rhine. The countries agreed to 
set up a permanent intergovernmental body to 
address general issues related to pollution. The 
International Commission for the Protection of the 
Rhine (ICPR) was established in 1950, and all 
countries along the river agreed to fund this body. 
Though pollution increased over the next 20 years, 
the commission took regular samples from the 
Rhine and monitored its water quality.
In	1963,	the	first	agreement	was	drafted	to	

clean up the Rhine after the ICPR had reported 
on its many ecological problems. In 1976, the 

European Community (later the European Union) 
joined the ICPR and gave it more authority to carry 
out clean-up projects in each country. Between 
1970 and 1990, the countries along the Rhine 
spent	$38.5	billion	building	purification	plants	to	
increase oxygen levels so that some of the river’s 
biodiversity could return. However, the plants 
could only eliminate small amounts of the heavy 
metals in the water. In 1976, the countries agreed 
to eliminate or separate out dangerous chemicals. 
Another agreement was signed to reduce the salt 
content of the Rhine.
When	a	chemical	plant	caught	on	fire	in	1986	

and	firefighters	used	river	water	containing	
huge amounts of pesticides and insecticides, an 
ecological disaster occurred. This event raised 
great awareness to the problem of the Rhine, and 
policies were set to decrease the use of hazardous 
pollutants in half by 1995. To continue clean-up 
efforts, this successful program was extended 
to	the	year	2000.	One	million	young	fish	were	
successfully released into the Rhine in 1991. The 
ICPR continues to address challenges that remain. 
However, the world marvels at the miraculous 
recovery of a natural system that brings several 
competing countries together to solve its problems.

Exploring the Rhine River

Lesson 5 Activity Master  |  page 4 of 4

View from the Rhine, Basel, Switzerland
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Facts and Opinions 

Lesson 5 Activity Master  |  page 1 of 2

Name: _________________________________

Directions:
1.  Complete the following chart during lecture and group discussions. (10 points)

Fact Opinion
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Facts and Opinions 

Lesson 5 Activity Master  |  page 2 of 2

Name: _________________________________

Fact Opinion

2.  Write a brief response to the following question: “As industrialization increases and populations 
continue to grow in places around the world, what should be the roles of governments and individuals 
in managing and protecting natural resources?” (10 points)
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Map of the Rhine River

Map of the Rhine River 
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Coal Barge on the Rhine 
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Coal Barge on the Rhine
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Germany’s Rhine 

Visual Aid — Transparency

Germany’s Rhine
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